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General information
All solvents were applied routinely and dried prior to use. Commercial reagents were generally used as received. NMR spectra were recorded on a Bruker Avance III 600 MHz apparatus operating at 600 MHz ( 1 H NMR), 150 MHz ( 13 C NMR) and 243 MHz ( 31 P NMR).
IR spectra were recorded on a Thermo Nicolet Nexus FT-IR spectrometer. Melting points were measured using a MelTemp II apparatus, in a capillary. Elemental analyses were performed in the Laboratory of Microanalysis, the Center of Molecular and Macromolecular Studies PAS in Łódź.
Preparation of phosphonates 3Aa-h, 3Ba-e and Ca-d via the modified aza-Pudovik reaction
Equimolar quantities (1-2 mmol) of pyrene-1-carboxaldehyde and amine were dissolved in methanol (1a, 1e, 1f, 1h) or hexane (1b-d) dichloromethane (1g) and stirred at reflux for 24 h (1a-c, 1g, 1h) or 48 h (1d, 1e, 1f). The reaction was monitored by 1 H NMR and after the completion, the solvent was removed under reduced pressure, and obtained products were used for the further conversion. 1 mmol of imine and 3 mmol (or 4-6 mmol in a case of dimethyl phosphite due to the low solubility of the imine in it) of the appropriate phosphite 2A-C were placed into a 25 ml flask. It was heated with stirring on a water bath for 5 min until all of the imine was dissolved in phosphite. Then the mixture was stirred at room temperature for 24 h. Purification, depending on the particular product was as follows:
Dimethyl N-benzylamino(pyren-1-yl)methylphosphonate (3Aa)
The crude reaction mixture was dissolved in dichloromethane and washed three times with a saturated aqueous solution of sodium bicarbonate. The organic layer was dried and solvent was removed in vacuo and the residual oil was purified by column chromatography on silica gel with chloroform as eluent. The oil product was triturated with diethyl ether until the precipitation of a product. , 5.91; N, 3.16. Found: C, 72.86, H, 5.82, N, Dimethyl hydroxy(pyren-1-yl)methylphosphonate (5A) s27 13 C NMR spectra of studied compounds 3, 4 and 5A Dimethyl N-(1-butyl)amino(pyren-1-yl) Dimethyl N-(t-butyl)amino(pyren-1-yl) 
N-(p-methylphenyl)amino(pyren-1-yl)methylphosphonic Acid (4c)
Dibenzyl N-(4-methoxyphenyl)amino (pyren-1-yl) N-(p-methylphenyl)amino(pyren-1-yl) 
